* 



PATENT SPECIFICATION ^ 



1221387 




J\. DRAWINGS ATTACHED 

Q0 (21) Application No. 44865/69 (22) Filed 11 Sept. 1969 

CO (31) Convention Application No. 50437 (32) Filed 27 Sept. 1968 

(3 1) Convention Application No. 6922652 (32) Filed 4 July 1969 in 
£\| (33) France (FR) 

C\l (45) Complete Specification published 3 Feb. 1971 

(51) International Classification H 01 h 85/02 

(52) Index at acceptance 

H2G 2A1A 2X5 4A 4E 4H 



(54) FUSE CARTRIDGES 



(71) We, Lucien Ferraz & Cie, a 
French Joint Stock Company of 28, Rue Saint- 
Philippe, Lyon, Rhone, France, do hereby 
declare the invention, for which we pray that 

5 a patent may be granted to us, and the method 
by which it is to be performed, to be parti- 
cularly described in and by the following 
statement : — 
The present invention relates to fuse cart- 

10 ridge units used for the protection of electric 
circuits or apparatus. 

Such fuse cartridge units should support in 
continuous operation the full-load current of 
the apparatus which they protect and they 

15 should <c blow" as soon as this apparatus is 
liable to be damaged by an overload. These 
conditions require in practice that the heat 
produced by the electric current which flows 
through the fusible element or elements of 

20 the cartridge unit may be easily dissipated. 

It is an object of the present invention to 
provide a fuse cartridge unit wherein the heat 
generated by the electric current is the fusible 
elements may be dissipated more easily and 

25 more rapidly than heretofore. 

Another object of this invention is to provide 
a fuse cartridge unit whose heat-dissipating 
characteristics are substantially similar to those 
of a cooled semiconductor device protected 

30 by the said cartridge unit 

According to the present invention there is 
provided a fuse cartridge unit comprising an 
insulating body having opposed major surfaces 
and having substantially parallel bores extend- 

35 ing through the body to opposed ends thereof, 
fusible elements disposed in the bores together 
with arc-quenching material, and electrically 
conductivte end plates disposed against the 
opposed ends and electrically connected with 

40 each other by the fusible elements, cooling 
devices each including a cooling plate applied 
in heat-conducting contact against a respective 
one of the major faces of the insulating body, 
and means for dissipating the heat which the 

45 cooling plates receive from the said body, one 
at least of the end plates being spaced from 
the cooling plates. 

[Price 5s. 0d.(25p)] 



The heat dissipating means may be formed 
of tubes or passages associated with or pro- 
vided in the cooling plates and through which 50 
a cooling fluid is circulated, or of air-cooled 
fins carried by the cooling plates. In the case 
of a fuse cartridge unit intended to be mounted 
on a cooled current-carrying bar, the cooling 
plates may be integral with one of the end 55 
plates of the cartridge unit which end plate 
is to be applied against the bar, the end plate 
playing the role of the heat-dissipating means. 

In order to reduce the resistance to the heat 
flow between the insulating body of the cart- 60 
ridge unit and the cooling plates, the major 
faces of the body are preferably metallized, 
the metallization terminating short of at least 
one of the opposed sides against which the end 
plates are applied, and the cooling plates are 65 
soldered to the metallized faces. The metal 
used for the metallization is preferably a fusible 
metal or alloy such as tin. 

Embodiments of the invention will now be 
described by way of example only with refer- 70 
ence to the accompanying drawings in which: 

Fig. 1 is a side view of a twin fuse cartridge 
unit according to the invention, one of the 
elementary cartridges being illustrated in longi- 
tudinal section, 75 

Fig. 2 is a front view of the unit of Figure 
1 with parts in section, 

Fig. 3 is a plan view of the unit illustrated 
in Figs. 1 and 2, 

Fig. 4 is a horizontal section of a modified 80 
metallic cooling plate of the unit of Figure 1, 

Fig. 5 is a perspective view of the insulating 
body of a fuse cartridge of the unit of Figure 
1 before metallization of the major faces of 
the cartridge, 85 

Fig. 6 is a longitudinal section of the in- 
sulating body of the cartridge of Figure 5 
with the cooling plates soldered to the 
metallized faces, 

Fig. 7 is a longitudinal section of a cart- 90 
ridge body equipped with cooling plates having 
air-cooled hns, 

Fig. 8 very diagrammatically illustrates the 
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arrangement of the air-cooled fins in a twin 
fuse cartridge unit, 

Fig, 9 is a side view of a fuse cartridge 
adapted to be carried by a cooled * current- 
5 carrying bar, and 

Fig. 10 is a plan view of the cartridge of 
Figure 9. 

Referring to Figs. 1 to 3, a twin fuse cart- 
ridge unit is formed of two elementary cart- 
10 ridges, generally referenced A and B, disposed 
above each other, and of three cooling devices 
C, D and E associated therewith. 

Each elementary fuse cartridge comprises a 
heat-resistant insulating body 1 (preferably 
15 made of a ceramic material of high heat con- 
ductivity) having the form of a relatively thick 
rectangular plate provided with three substan- 
tially parallel bores la of elliptical cross-sec- 
tion which extend through the body to opposed 
20 ends of the body 1, with the major axis of their 
cross-section parallel to the major faces of the 
body. A fusible strip 2 is disposed in each 
bore la, this strip being embedded in a mass 
3 of a pulverulent arc-quenching material 
25 which fills the bore. As illustrated strips 2 are 
folded in rectangular zig-zag fashion, i.e. they 
comprise alternate upper and lower straight 
horizontal portions connected by short vertical 
portions. Each one of the ends of the strips 
30 is clamped between the corresponding side 
of body 1 and a respective one of two metallic 
end plates 4 each having a horizontally extend- 
ing lug 5 adapted to form one of the terminals 
of the unit. As shown each end plate 4 extends 
35 horizontally across the full width of the unit 
and its height is such that it is common to 
the two elementary cartridges A and B. These 
end plates are suitabry secured to body 1 of 
each elementary cartridge, as for instance by 
40 screws 6, body 1 being formed for this purpose 
with corresponding screw-threaded holes lb 
(Fig. 1); )both end plates are spaced from the 
cooling devices. 
The above-mentioned cooling devices C, D 
45 and E are respectively mounted on the upper 
face of elementary cartridge A, between the 
lower face of cartridge A and tie upper face 
of cartridge B, and against the lower face of 
cartridge B. Each device comprises two copper 
50 cooling plates 7 and 8 between which is dis- 
posed a heat-dissipating copper tube folded on 
itsdf in the form of four parallel branches, the 
said tube being soldered to plates 7 and 8. 
The whole unit is clamped by means of 
55 bolts 10. 

In operation a cooling fluid, such as water, 
is circulated through tubes 9 in order to evacu- 
ate heat coUected by the copper plates which 
are in contact with the major faces of the 
60 elementary cartridges (or more exactly of the 
insulating bodies 1 thereof). Since the resist- 
ance to the heat flow between the fusible 
strips and the major faces is relatively low 
owing to the small thickness of arc-quenching 
65 material interposed between each horizontal 



portion of the strips and the adjacent wall 
of the bores, and also to the small thickness 
of insulating material between this wall and 
the adjacent outer surface of body 1, the tem- 
perature of the strip does not rise dangerously 70 
in permanent operation under full nominal 
load. Moreover the heat-dissipating charac- 
teristics of the fuse cartridge unit may be 
similar to those of water-cooled semi-conductor 
devices with which such units may be assod- 75 
ated. 

Fig. 4 shows another embodiment of a 
cooling device for a fuse cartridge unit of the 
kind of Figs. 1 to 3. This device comprises 
a thick copper plate 11 in the thickness of 80 
which a number of longitudinal passages 11a 
(three in the example shown) have been drilled, 
these passages being connected by transverse 
passages lib. By closing appropriate portions 
of these passages by plugs such as 12, it is 85 
possible to provide a single path for the flow 
of a cooling fluid between an inlet and an 
outlet. 

It is of course important to realize a good 
heat-conducting contact between the major 90 
faces of the insulating body 1 of each ele- 
mentary cartridge A or B arid the correspond- 
ing cooling plate such as 7, for instance. This 
is preferably obtained by metallizing the major 
faces, as for instance by spraying thereon 95 
molten metal droplets by means of a metalliz- 
ing pistol. For this purpose a protective cover- 
ing 20 (Fig. 5) is first applied on each major 
face of body 1 in the vicinity of the sides 
thereof onto which the end plates 4 are sub- 100 
sequently to be secured. This covering is con- 
veniently realized by wrapping an adhesive 
strip on body 1, the width a of this strip 
corresponding to the safe distance which is to 
be maintained between each cooling plate such 105 
as 7 and the adjacent end plate 4 for avoiding 
short-circuits. The exposed portion of each 
major face is then cleaned by sand-blasting 
and tin or another similar easily fusible metal 
or alloy is sprayed thereon in order to realize 110 
a first metallic layer 21 (Fig. 6) firmly attached 
to the insulating material. A copper plate 7 
which has been carefully cleaned as required, 
is then applied against each layer 21 and it is 
heated up to the melting point of the metallic 115 
layer 21. The plate 7 is thus soldered to the 
metallized face of the insulating body. The 
heating operation may be effected in an appro- 
priate oven, plates 7 (together with tubes 9 
and plates 8) being maintained against body 120 
1 by appropriate springs. During this solder- 
ing operation, owing to the presence of the 
strip or covering 20, no molten metal can flow 
toward the sides of the insulating body which 
will thereafter receive the end plates 4, The 125 
strips or coverings 20 are then removed and 
the fuse cartridge may be mounted in the 
usual way. 

It is obvious that the metallization could 
be performed by means of any desired metal, 130 
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as for instance copper, the cooling plates being 
thereafter soldered to the metallic layer thus 
realized. 

While Fig. 6 only shows a single fuse cart- 

5 ridge, it is obvious that the same procedure 
may be applied in the case of multiple cart- 
ridge unitSj as for instance to the twin unit 
of Figs. 1 to 3. 
In the embodiment of Fig. 7 the cooling 

10 plates, here referenced 22, are provided with 
air-cooled heat-dissipating fins 23 which may 
for instance be soldered to plates 22. In a 
modification each plate 22 may be cast to- 
gether with the corresponding fins 23. 

15 In the case of a multiple fuse cartridge unit 
the facing fins 23a of the elementary cart- 
ridges may be interdighated, as shown in Fig. 
8, their number being preferably reduced with 
respect to the fins 23 of the outer cooling plates 

20 of the unit, as illustrated. As in the construc- 
tion of Figs. 1 to 3 the unit preferably com- 
prises a single pair of end plates for the 
insulating bodies 1A and IB of both elementary 
cartridges. 

25 In Figs. 9 and 10 the fuse cartridge is 
adapted to be mounted on a massive current- 
carrying bar 24 which is itself cooled in any 
appropriate manner, as for instance by inner 
water circulation as well-known in the art. The 

30 cooling plates 25 carried by the insulating body 
1 of the cartridge are integral with one 26 
of the end plates of the cartridge and this end 
plate is applied in heat-conducting contact 
against the current carrying bar 24. In the 

35 example illustrated the end plate 26 carries 
two screw-threaded rods 27 which are passed 
through holes provided in bar 24, their pro- 
truding ends receiving clamping nuts 28. 
It will be understood that the heat collected 

40 by cooling plates 25 flows towards end plate 
26 and is transferred to bar 24 from which it is 
evacuated by the cooling agent. Of course cool- 
ing plates 25 and end plate 26 should be thick 
enough for offering no appreciable resistance 

45 to the heat flow. It is also obvious that the 
cooling plates 25 could be realized in the form 
of separate parts soldered to the end plate 26. 

The other end plate is spaced from ihe 
cuoling plates. 

50 WHAT WE CLAIM IS: — 

1. A fuse cartridge unit comprising an in- 
sulating body having opposed major surfaces 
and having substantially parallel bores extend- 



ing through the body to opposed ends thereof, 
fusible elements disposed in the bores together 55 
with arch-quenching material, and electrically 
conductive end plates disposed against die 
opposed ends and electrically connected with 
each other by the fusible elements, cooling 
devices each including a cooling plate applied 60 
in heat-conducting contact against a respective 
one of the major faces of the insulating body, 
and means for dissipating the heat which the 
cooling plates receive from the said body, one 
at least of the end plates being spaced from 65 
the cooling plates. 

2. A fuse cartridge unit as claimed in claim 
1, wherein the heat-dissipating means is 
formed by a tube in heat-conducting contact 
with the cooling plate of an associated cooling 70 
device and through which a cooling fluid such 

as water is drculatable. 

3. A fuse cartridge unit as claimed in claim 
1, wherein the heat-dissipating means is in the 
form of passages provided in the thickness of 75 
each cooling plate and through which a cool- 
ing fluid is circulatable. 

4. A fuse cartridge unit as claimed in claim 
1, wherein the heat dissipating means is in the 
form of air-cooled fins carried by each cooling 80 
plate. 

5. A fuse cartridge unit as claimed in any 
one of the preceding claims, wherein the major 
faces of the insulating body are metallized, 

the metallization terminating short of one at 85 
least of the opposed ends of the body against 
which the end plates are applied, the cooling 
plates being soldered to the said metallized 
major faces. 

6. A fuse cartridge unit as claimed in claim 90 
1, intended to be carried by a cooled current- 
carrying bar, wherein the cooling plates are 

in heat-conducting relation with one of the 
end plates which is to be applied against the 
bar, said one end plate forming itself the 95 
heat-dissipating means for the cooling plates. 

7. A fuse cartridge unit substantially as 
herein described and as illustrated in Figures 
1 to 3 or Figures 1 to 3 as modified by Figure 

4 9 Figures 5 and 6, Figure 7, Figure 8, or 100 
Figures 9 and 10 of the accompanying draw- 
ings. 

A. A. THORNTON & CO., 
Chartered Patent Agents, 
Northumberland House, 
303/306 High Holborn, 
London, W.C1. 
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